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6blTb HC noJlb 3 OB3HO B npHSopaX AJ1H HC- 

cneAOBaHHH (})H3HHecKHx cbohctb ncmepx- 
HOCTefl TBepAwx Ten c pa3pemaiomen cno- 
coGHOCTbio nopHAKa pa3MepoB stomob . Ue- 
JlbHj H306peTeHHH HBJIfleTCH yBeJiHqeHHe 
MyB CTBHTeJl bHOCTH MHKpoCKona H 06jl3CTH 

cKaHHpoBaHHa 3a cueT chhxchhh bjihhhhh 
BHSpauHoHHbtx noMex h He3aBHCHMoro pe- 
ryjiHpoBaHHH ynpaBJinioiuHx HanpnaceHHR, 
noAasaeMbix Ha nbe303JieMeHTbi CHCTeMbi 
nepeMemeHHH H3MepHTenbHoft h™ h ofi- 
pa3qa. CxaHHpyiomHH TyHHentHMH mhkpo- 
CKon coAepxHT ABa HAeHTHmibK no <J)CP~ 
Me h pasMepaM TpySwaTbtx nbeaosneMeHTa, 
KoTopue pacnoAo)Kem>! coocho h 3aKpen- 
ne»b) Ha Kopnyce npoTHPononoatHbiMH Top- 
uaMH, Ha CMe*Hbix Topnax pacnoAoaceHbi 
HanpoTHB APyr APyra A^pJicaTejiH oBpas- 
Ma h H3MepHTeJibHofl Hrjibi, npHMGM pa.3-' 
HocTb Mace Aep*aTejiefi He npeBbmiaeT 
0,24 naccbi TpygqaToro nbe303JieMeHTa . 
1 mi. , 1 Ta6n . 
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HsoSpeTeHHe othochtch k TyHHeJib- 

HOft 3JieKTpoHHOH MHKpoCKOTlHH H MO*eT 

6biTb Hcnonb30BaHo b npH6opax pj\a hc- 
cneAOBaHHH $H3HMecKHx cbohctb nosepx- 
HoCTefl TBepAwx Ten c paspeuiawmeft 
cnocoOHocTbw nopHAKa pa3MepoB 3tomob , 

B HaCTHOCTH 3TOMHOH CTpyKTypbl TBepAMX 

Ten, aneKTpoHHbix cbohctb TBepAwx Ten 
B aTOMHoM MacniTaCe, npou.eccoB aAcopfi- 

I|HH H ITOBepXHOCTHOH AH^VSHH aTOMOB 

H Monexyji, cTpoeHHH Mcnexyji h cyOMHK- 
pocKonHnecKHx oGteKTOB, a Taxme 6hojio- 
rHHecKHx npoueccoB h kohtpoji* H3Aejwfi 

MHKpOSJieKTpoHHKH . 
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Uenwo HsoBpeTeHHH HBJineTCH yBejiH^e- 

HHe nyBCTBHTeJlbHOCTH MlIKpOCKOna H 06- 
JiaCTH CKaHHpOBaHHH 3a CMeT CHHHCeHHH 
BJ1HHHHH BH6paU,HOHHbIX HOMeX H HesflBHCH- 

Moro peryjinpoBaHHH ynpaBJiHtoupix Hanpn- 
aceHHH, noAaBaeMbK Ha nbe303JieMeHTbi 
CHCTeMbi nepeMemeHHH H3MepHTejibHOH Hr- 
jibi h o6pa3Ma, 

Ha MepTewe npeACTaB/ieHa KOHCTpyK- 

THBH3H CXeMa ryHHejlbflOfl HMeftKH mhkpo- 

CKona. 

Bee A^Tann cKaHHpyiomero ryHHeJibHo- 
ro MHKpocKona saKpenneHbi Ha xecTKOM 
Kopnyce 1 . Hn,e hthmhw^ TpySnaTbie nbeso- 
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3JieMeHTbJ 2 H 3 H3 nbe30KepaMHKH c Ha- 

HeceHHbiMH Ha Hee aneKTponaMH ynpaBJie- 
hhh 3aKpeoneHbi cbohmh topubmh Ha npo- 
THBonoJio»Hbix CTopoHax Kopnyca h ycTa- ,. 
HOBneHbi coocho APyr npyry. 

Ha cboSoahmx Topuax nepBoro 2 h 
BToporo 3 nbeaosJieMeHTOB ycTaHOBneHbi 
KqeHTH^Hhie BTyjiKH 4, Ha kotophx sa- 
KpenjieHbi cooTBeTCTBeHHo uHJiHHAPH'-iec- jq 
khh flepacaTeJib 5 H3MepHTenbHofi htjim 
6 h nHJiHHAPHHecKHft Aep*aTenb 7 o6pa3- 
ua 8. BryjtKH 4 BbinonHeHbi, nanpHMep, 

B BHAe UaHTOBblX 3aWHM0B c npyTKHHfmH- 

mh JienecTKaMH, oxnaTbiBaiomHMH uhjihha - 15 
pnqecKHe AepataTenH. flepwaTejiH 5 h 7 
BbinoJiHeHbi TaK, hto hx Maccu He npe- 
BbitnaioT 0,24 Maccu nbesosneMeHTOB. 

CKaHHpyiomHH TyHHenbHbiH mhkpockoii 
pafioTaeT cnenyromHM o6pa30M. 20 

IIpeABapHTeJibHo MeKAy o6pa3UOM 8 

H H3MepHTejIbH0H HTJlOft 6 yCTaHaBJlHBaiOT 

sa3op 0,1-1 mkm. flaJiee hoa BosneftCT- 
BHeM ynpaBJiaromero HanpflxeHitfl U z , npH- 
KJiaAbiBaeMoro k sneKTpoAaM nepBoro nbe-25 
303JieMeHTa 2 h Bbi3biBaiomero ero yAJiH- 
HeHHe (win yKopo^eHHe - b 3 3bhchmocth 
ot 3HaKa npunoxeHHoro HanptraceHHH) , 
npoHCXOAHT AaJibHeftmee c6nra<eHHe htjiw 
h o6pa3Ua h npH noCTHxeHHH 3a3opa b 
HecKo/ibKo aHrcTpeM MescAy hhmh boshh- 
KaeT TyHHejTbHbiA tok, KOTopbtfi b nocjie- 
AyromeM cxeMa aBToMaTHMecKoro ynpaBJie- 
hhh noAAep*HBaeT Ha 3 aAaHHOM ypoBHe. 

CKaHHpoBaHHe no HanpaBneHHHM X h 
Y npoBOA"Tca noRaneft cooTBeTCTByromnx 
ynpaBJiHiomHx HanpHweHHfi no CTpoKaM h 
KaAPaM. 

Hcnonb30BaHHe b KOHCTpyKUHH AByx 

HA e HTHIHbK Tpy6MaTbIX nbe303JieMeHTOB 4 q 

no3BonneT oahh H3 hhx npHMeHHTb Ann 

CKaHHpoBaHHH HmbI B nnOCKOCTHX X, Y, 

a Apyroft - ana 3anaHHH B3aHMHoro ne- 
peMemeHHH Hrnw h o6pa3ua no och Z, 
TeM caMbM AocTHraeTCH to, hto Ka*- 45 
floe H3 ynpaBJiHiomHx HanpnweHHH MOieT 
H3MeHHTbcn bo BceM AonycTHMOM AHana- 
30He, T.e. pasMepw oBjiacTH cKaHHpo- 
BaHHH yBejiHHHBawTCH b 2-3 pasa no 

cpaB He HHK) C H3BeCTHbIM MHKpOCKOnOM. OA'^q 
HaKO B OTnHMHe OT H3MepHTeJlbHOft WUlbl, 

HMewmeft hhmtoikho Manyio Maccy, nep»a- 
Tenb o6pa3ua ofibroHo HMeeT Maccy m<j 0 , 
cpaBHHMyw hjih 6onbmyio Maccw nbe303Jie- 
MeHTa m n v 55 

AH3JIH3 BJIHHHHH BHetUHHX BHSpaUHH 
Ha MVBCTBHTeJlbHOCTb MHKpOCKOIia B 

3TOM cnyMae noKa3biaaeT cnenytomee. 



IlOA B03AeftCTBHeM BHfipanHH nponcxo- 
AHT BsaHMHoe CMemeHHe o6paana h H3- 
MepHTenbHofl Hrnw, hto npHBoAHT k noHB- 
neHHio myMOBoro cHrHana. HacTOTbi BH6pa- 
UHfi neacaT oGbiHHo b npeAenax ^^l 0- 
100 Tu,, aMiuiHTyAbi - b npeAenax 1- 

10 MKM. CoSCTBeHHbie HaCTOTbl Kone6aHHfi 
SJieMGHTOB CKaHHpyiOIUHX TyHHeJlbHblX MHK- 

pocKonoB newaT b AHana30He t) co e c . ~ 1- 
100 Kru,. TaKHM o6pa30M, BcerAa BbinoJi- 
HHeTcn ycjioBwe 5 Bk(b «:< ^ coBc . ITpH 
stom ycnoBHH aMnnHTyAbi B3aHMHbix Kone- 
SaHHft AeTanefi npHCopa ocnaSnfnoTCH b 
^coSc 6w&^ 2 pa3 ' no cpasHeHHio c aM- 
njiHTyaoH Kone6aHHfi Kopnyca npHSopa. B 
npeAnaraeMOM cKaHHpyiomeM TyHHenbHOM 

MHKpoCKOne, KaK H B H3BeCTH0M, Ha- 

HMeHbiuyw coBcTBeHHyio nacTOTy HMeioT H3- 
rHBiibie KoneBaHHH Tpy6qaToro nbf-303ne- 
MeHTa , h HMeHiio hmh o6ycnoBnen niyM. 
Tax, HaHMeHbman coQcTBeHHaH MaCTOTa 
H3rH6Hbix Kone6aHHft TpyBqaToro nbe30- 
aneMeHTa, Hcnonb30BaBinerocH HaMH h 
Harpy»eHHoro TOJibKO HrJiofi c hmhtowho 
Manott Maccofl, paBHa 7 kFu, T.e. cneKT- 
panbHbje cocTaBJiHioiuHe BH6pauHft c aMiinH- 
TyAOH 1 mkm h MacTOToft 100 Tu, ocna6- 
nuioTCH no ypoBHH «*0,2 hm, uto Henoc- 
TaTOMHO a^h npoBeneHHH H3MepeHHfl c 
^roMHbtM pa3pc;ueHHeM. 4>opMyjia rjir h&~ 
HMeHbmefl naCTo ri:i coScTBeHHux xone6a- 
HHfl TpySKH Mo»eT SbiTb npHBeAeHa k bh- 
Ay 



^co6c lT\0~2lm^ 

TAe K - H3rH6H3H *f.CTKOCTb; 

to n ^ — noJiHaa Macca b ashhom cny^ae 
TpyOMaToro nbe303neMeHTa . 

Rcnw Ha KOHne nbe3o3neMeHTa yxp^en- 
jieH KOMnaKTHbiH nepwaTenb o6pa3na c 
Maccofi mg i0 , to $opMyjia npeo6pa3yeTCH 

K BHfly 

V _ _1_ _K_ , 

N co5c 27 m^ o +0,24m ni3 

T.e. b stom cny^ae aMnnHTyna BH6pau,HH 

BbipacTeT b (-Q 24m ' pa3 ' HTO ~ 

TaBnneT ~4 pa3a npH m 9 . 0 ^7, 0 r, 6na- 
ronapn BbinonHeHHW ycnoBHH V 6w6 <' V C0 6c 
m oSpasen h Hrna KoneOnioTCH b $a3e 
n.pyr c npyroM, nocKonbKy ohh Kone6jiwT- 
cs b ifcase. c BHeraHHM B03AeflCTBHeM (npe- 
HeOperaeM MaxibiM cabhtom 0a3bi Kone6a- 



hhh flepacaTeneii oTHocHTenbuo . xoneGa- 

HHH CT3HHHW, paBHbIM aM5 «^ ^ c0 & c , 

rfle ^ - neKp«?MeHT 3aryxaHHH cboBoahwx 
Kone6aHHfi, kotopmh p,nn nbe303neMeHTOB ^ 
Mail, J /2^ coSc £ 10- 2 -10~ 3 ). no3T OM y 

npH HfleHTHHHbJX ribe3 03JieMeHTaX aMIUIH- 

Tyfla oTHocHTeJibHbix Kone6aHHfi oSpasua 
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H HTJlbl COCT3BJ1 HGT -|- = 7"^-- OT 3M~ 

0, 24in n , 9 

njiHTy^bi KOJieBaHHfi Hrnw b h3bgcthom 

MHKpoCKOne, H , TaKHM 06pa30M, npH 

(m^ 0 -m^ M ) ^ 0, 24m„ ^ CTaHeT MeHbiue, 

HeM B H3B6CTiIOM, T.e. 6yAeT AOCTHr- 

HyT nOJIOJJCHTeJIbHblH 3<J>(J>eKT. ECJTH C3MH j c: 

AepacaTenH HMeioT oAHHaxoByio Maccy, to 
b nepBOM npHSjiHxceHHH pasHocTb aMnjiH- 
Tyfl KOJieOaHHH Hrnw h o6pa3u,a o:ipep,e~ 
jiHeTCH MaccoH nocjreflnero, m Tan Kan 
peanbHo ero Macca npH npHBefleHHbix bm- 20 
me KoHCTpyKTHBHwx pa3Mepax cxa HHpyK> — 
mero TyHHejibHoro MHKpocK.ona cocTaBnn- 
eT aojih rpaMMa ocnaGneHHe BH6paunfi 
6yAeT 3Ha<WTenbHtiM. 

TT p h m e p. B HaroTOBJieHHOM CKa- 25 
HHpywmeM TyHHejibHOM MHKpocKone npn- 
MeHeHbi Tpy6iaTbie nbesosneMeitTw c BHeui- 

HHM flHaMeTpOM 10 MM, flJIHHOH 32 MM, 
TOXiIUHHOH CT6HOK 1 MM H MaCCOK m„ ^= 

= 8 r. 30 
Ilbe303JieMeHTbi CHaoweHw cnnouiHWMH 

UHnHHAPHMeCKHMH BHyTpe HHHMH H BHeill- 

hhmh 3^eKTpoflaMH. Y BToporo nbe3osne- 
MeHTa 3 BuetDHHfi sneKTpoA 6wn paspe3aH 
no o6pa3ywnieft Ha weTbipe naeHTHMHbix 

CeKTOPHblX 3JieKTpofla, H30JTHpOBaHHbIX 

Apyr ot Apyra, YnpaBUHiomee HanpnateHHe 
U z noaaeTCH Ha nepBwfl nbesosneMeHT 2, 
ynpaBHHioniHe nanpH*eHHH U^dJ^J noAaiOT- 
ch Ha opToroHanbHo pacnonorceHHwe napw 
ceKTopbix sjieKTpoAOB. AepmaTejiH oBpas- 
Aa h Hrnw HMewT oAHHaKOByw Maccy, paB- 
Hyio 7 r. MaTepHan nbe303neMenTa bw- 
Aep^HBaeT snexTpwiecKoe none HanpHweH- 



HocTbio ao 10 kR/cm, no.?TPMy bo3mojf;ho 
H3MeHenne nanpHxenHft U.(U^) n npene- 
nax ±2 kB, mto oBecneMHBaeT AHanasoH 

CKaHHpOBaHHH B nilOCKOCTH X, Y 40x 

x40 mkm 2 , T.e. b 2-3 pasa ooJibiue no 

CpaBHeHHH) C H3B&CT HbTM MHKpoCKOnoM. 

HyBCTBHTenbHOCTb HSMepneTCH no my- 
MOBOMy CHrHany cxaHnpyiornero TyHHenbHO- 
ro MHKpocKona h cocTas/iseT 0,02 km 
npH BpeMeHH HsMepeHHH 1 c. 

B Ta6nHue npHBeneHW AaHHwe, noxa- 
sbisaromHe Bn hhh lie paaJiHwna Maccw A^P- 
waTenefi Ha qyBCTBHTenbHocTb TyHHenbHo- 
ro MHKpocKona b peanbHWX naSopaTopHbix 
ycnoBHHX, BHSpauHH ncuia c aMnnHTyAofi 
1 mkm, HacTOToft 100 Tu (nsMepeHO cefi- 
CMorpa4>oM) . 

KaK bhaho us npHBeAeHHwx npHMepoB, 
npeAnc»eHHbGi CKaHHpyromHH TVHuenbHbiH 
MHKpocxon o6.nanaeT BonbniRH b 10—20 

paa MVBCTBHTenbHOCTbK). 
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CxaHHpyioiuHH TyHHenbHbiH MHKpocxon, 
conepacaiuHH xoprtyc, TpyCqaTbrfi nbe30- 
SJicMeHT, oahh Topeu KOToporo 3axpen- 
new na xopnyce, a Ha npyroM Topue 
yCTanoBneH Aep*aTenb HsnepHTenbHoft 
Hrnw, AepjKaTenb o6pa3ua h cwcTeMy yn- 
paBnenHH, oTnHiainHitcj 
TeM, mto, c Aenbio yeemiHeHMH MyBCT- 

BHTCnbHOCTH H oCnaCTH CKaHHpOBaHHH, 

oh CHa6«eH HTopbiM Tpy6M3TbiM nbesosne- 
MeHTOM, HAeHTHHHbiM no 4>opMe H pa3Me- 
paM nepBOMy TpyBnaTOMy nbc-303neMeHTy , 
pacnonoaceHHMM coocho c hum h saxpenneH- 
Hbw oahhm H3 topuob Ha xopnyce , npH 
stom AepwaTenb o6pa3ua ycTaHOBneH Ha 
cbo6oahom Topue BToporo TpyC^aToro 
nbe303JieMeHTa, a pa3H0CTb Mace Aepwa- 
Teneft ne npeBbimaeT 0,24 Maccw TpyCwa- 
Toro nbesoaneMeHTa. 



Macca nbe- 
303neMGHTa 



Macca nep- 
,*arenH Hr- 
nw, r 



_ 

Macca nep- IHyBCTBH- 
xarenn 06- ronbiiocrb, 
pa3ua, r hm 



H3BeCTHblfl 

flpennaraeMLDi 



0,01 

1,5 7,0 

5,08 7,0 

5,4 -7,0 

7 7,1 



20 0,15 
1,2 0,009 



1531 181 




IIpoH3BOACTBeHHo-H3flaTejibcKHft KOM6nHaT "riaTeHT", r, yjicropon, yn, TarapHHa, 101 



